I. INTRODUCTION
There have been many investigations of the acoustic properties of substances in the phase transition region. Such diverse transitions as the liquid-vapor, order-disorder, superconducting, ferroelectric and ferromagnetic have been studied rather thoroughly over a wide range f f . 1 o requencl.es. These studies have yielded a great deal of information about the dynamical properties of these systems in the transition region.
One would hope that similar investigations of the liquid crystal-liquid transition could be just as fruitful. However, so far, there have been [2] [3] [4] [5] [6] only a few reports in existence on the subject. They observed almost a two order of magnitude increase in the attenuation and a 10% dip in the velocity of the sound waves at the transition.
""
Hoyer and Nolle attributed these effects to structural relaxation?
and were able to quantitatively interpret their results. Zvereva and 5%. These effects appear similar to those observed at lower frequencies.
However, since in this case, the liquid crystal had domain sizes comparable to the wavelength o'f the acoustic excitation, we suspect that these effects could be due to an increase of scattering loss induced by the small domains at the transition rather than structural relaxation.
In order to minimize the scattering loss, we should therefore choose a sample with sufficiently large domains. In this paper, we would like to report on our Brillouin scattering measurements at the liquid crystal-liquid phase transition of a thin sample which has domain sizes approximately one hundred times greater than the wavelength of the hypersonic waves •. Contrary to the results obtained by 6 .
Durand and Rao, we ha.ve found no anomalous behavior in the attenuation or in the velocit~ of the hypersonic wave at the transition. Figure 1 shows our experimental set-up which is similar to that of Durand and Pine's.8 A coherent Radiation Model 52 argon laser with a 100 mW single-mode output at S14S A was used as the light source. The laser beam was focused on the sample by a condensing lens
II. EXPERIMENTAL METHODS
Ll via a small reflecting mirror (4 x 3 mm). The sample was surrounded by a copper block which acted like a thermal reservoir and was temperature controlled to ± .Oloe. The back-scattered radiation from the sample was spectrally analyzed by a combined set of a Fabry-Perot and a double monochromator. It was collected by the lens L 2 , and focused on a sao ~ pinhole after passing through an 12 absorption cell. 9
The pinhole was located at the focus of the third lens L 3 • Then, the parallel rays from L3 were incident on a piezeoelectrically scanned Fabry-Perot interferometer whose plates were A/lOa flat and had a 97.8%
reflectivity. The output from the Fabry-Perot was focused by the lens L4 on the slit of a Spex double monochromator with a bandpass of -1 20 cm centered at S14SA. Detection was accomplished using the photon counting method in conjunction with a multichannel analyzer.
In this experiment the Fabry-Perot was used in a multi scanning mode the Brillouin lines and make the spectral analysis more difficult.
We shall discuss in detail how the observed Brillouin spectra were analyzed in the next section.
The liquid crystal sample' used in our experiments was a mixture of 34% cholesteryl nonanoate, 34% cholesteryl oleyl carbonate and 32%
cholesteryl chloride (by weight). This mixture was in the cholesteric phase from 20°C to 56°C with corresponding pitch in the infrared varying from 1.4u to 2.8 u. With this mixture it was relatively easy to LBL-452 make thin film samples 250 u thick which appeared homogeneous and transparent to the haked eye. Under a polarizing microscope, we could however see domains of about 30 u in size. The samples were prepared by pressing a few drops of the mixture between two glass slides.
Initially, the sample was hazy, but it became transparent after a few days. The 'chemicals were obtained from Eastman Kodak and were used without fUrther purification.
III.RESULTS AND DATA ANALYSIS
In a liquid medium, the spectrum of Brillouin scattering has two However, if the wavelengths involved are far from the periodicity p/2, then the component with the wave vector k + 41T/p in each eigenmode has a negligibly small amplitude. 12 . In that limit, Eq. (1) is a very good approximation. This is the case for our experiments.
We chose to investigate Brillouin scattering in the backward direction (a =1T), corresponding to an acoustic excitation with a frequency of approximately 10 GHz.
By varying a, we can also study the characteristics of the acoustic excitations at lower frequencies.
We have not yet carried out such an experiment completely.
In We therefore chose to analyze only the anti-Stokes component. We were able to determine its peak position to ± 1% and its linewidth to ± 10%. were able.to explain their results fairly well.
The model of structural relaxation is based on the supposition that an increase of pressure can convert a fluid to a more compact local molecular arrangement (l8irgerorder parameter) which has a smaller specific LBL-452
volume. This induced change is more pronounced at the phase transition since the pressure affects the equilibrium between the two phases. However, the response of this structural change to the pressure cannot be instantaneous, but has a finite relaxation time T. Therefore, as a sound wave propagates in the medium, the induced change in the order parameter or in the volume lags in phase behind the pressure wave, and consequently, causes attenuation of the sound wave. The acoustic attenuation constant , (~ r/v) due to structural relaxation can be written as 7 ,2
Here Voo is the sound velocity at very high frequencies and has no con-
tribution from structural relaxation since the structure or volume change
can not respond to a high-frequency pressure wave. Vo is the sound velocity at very low frequencies and its value depends on how the struc- . .
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